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(57) Abstract: 

PURPOSE: A chemical vapor deposltion(CVD) diamond 
product is manufactured by making a negative mold that 
contains a shape and a surface of an Intended product, 
depositing a CVD diamond to a desired thickness at an 
interface of the mold, dissolving the mold by acid or another 
solvent, and mounting a remaining diamond object in a 
holder. CONSTITUTION: This method and design of cast 
diamond tools includes a mold that contains a negative body 
shape and surface finish of an intended diamond tool. 
Diamond deposited by a vapor phase, such as by chemical 
vapor deposition, is applied to the mold. After depositing 

diamond to a certain thickness, the mold is dissolved in acid or another suitable solvent, leaving behind the 
diamond cast that duplicates the intended body shape and surface finish. The diamond cast is then used to 
fabricate suitable tools, such as a cutting insert, or a wire-drawing die. 
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(54) nfclo>.g.jE. ^ Sj-tJ- f^^ofl o^^ JiS-o^^A^ 

cfojof^H ^^31 «J ^IS^^l^ a^S^a Cfol^V^c ^(negative) ^ S-S "V^E)* 

^^(20)* S^^Vc^-. S^Sj- ^7] ^^(CVD)3}- -^011 o^sfl cfolo)-.g.H.^ ^^oj] ^j-g-^nf. 

^TilS cfolo>-&Sl- ^^(20)* ^ °>-¥-5ll- cfo]o]-^c ^3:l-g- 

'd-^lal. -tV £fe ^ji^^V -8.;H1«- -f-Sfl -g-^ll^^. ^ ^ cl.o]o}.a.c ^^^-o. ^a}. oi^^e (insert), SE^ fij-ojol . = 
S.<y cfo] (wire -drawing die)^4 ^'S-^!- ^-^-l- ;Hl2:*>7l flSfl AV^^cf. 
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^7B#S) ^2002-0023502 

5=-^ Si 

H 2fe *efl "ei-SH- -il^lS^ S.^o| 

S. 3-8: ^ a el|o)?l7]- Sife f'Sfl cfolo).^= ^^iH-i- Ji^ 2.^<»1 Jl. 

£ 5fe -S- ^'lofl^i ^f-8-Sl-7l ^tb g}=^ Ji^ 

£ 7-8- -g-tflslol "gol^ £ 531 ^^4- a^o] j7. 

£ 9^ 71-^^ ^ig^ 7>^ £ 8S] PCD# »iL<a H^^lal. 

S. 10-S- ^cJl^ ^^3^ 7]-^ E. 9S] PCD* Ja.^ E^o) Jl. 
S. 11^ -g- -i'g >^)-8-«1-7l ^tb iL-a S.^olji, 

12fe c^-oloj-^c ^3]-^ 71-^ l^oj ^o] £.^o)ji, 

H 13-8- ^^o] -8-s|]S)<H ^<H^ eSJ^S 4<='l^ ^<»1 ^'^j^ S 1231 c1-ole.>^c ^o] a^ol^i, 

H 14^ ^^<^ -g-^^ cl-oloj-^H 40] 1- 7>^ £ 1321 c}.o1c,].^s.s. ^o) i^olji, 

£ 15fe -& ^"^oll n:l-€- ^e]^ ^flols^* a. "J] S.^o]m^ 

S. 16^ ^7] ^S^iCVD) c1-olo>^ = s. ^2:^ E 1531 ^e1^ ^©Isil- Ji?l S.^ol JL. 
£ 17-a- oJI^Al 7)-^ £E 1621 ^e1^ ^flc-l^l* ii^ £^0^1^ 

£. 18^ ^el^ol -§-S||Sl<H ^ cfol-ij-S-S. Blel-uls.^^ 7l-:5l t^^iHl- H^oljr, 

£ 19fe ^"^ofl n^-^ 3101-^ Sfolo^l- a.^ S^«>1 jl, 

a 20* #7l ^3)- Cl-ojol-^c^ S. 1931 3l-o1o1^ ^o] E^olJii. 

S 21* ^olo]-*S. JL^l- ^^7lJl, -g-SflSlo^ ^01:51 £ 190^ sq-oHs. _^oi s^oIjI, ^ 

5. 22-c- ell^^S -S-^^ £ 212] cfojol-^c ^o) s^olcf. 

1-'|3] ^itxj 
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« ?J Sl-Sh B]| 21 «H (barrier) ^o] S. ^7)1 A)-8-S]jil jUcf f^sfl i:|.olo)--&^* 

^ ji<a-(cti7l'a-^ 50«1] ol^)*Vofl ^^'^^Si^l^h ::ie1^ i^oloj-^S-l-^ ^^V^j o.^ 7]^ 7}^ ^^^]9X^ ol^ 

■a- ^°i-^i)(<^ii- c).oio>^s. •i-8-)-8-o|i o]^2]<axi i-ei-s. zz*^ Hi^i-i}- ai-i-(oii» i-^ <g ;5iB?-7nofl si 

sle-Hl, -^^^Hl Si<H^i Imm'SS.S] cj-oloj-^c ^aj-Hjojc). ^^-7] 3i1^1-0- y}^:, ^^1-^ ^V-g-*!"'^ CV 

D U-^oll S]«fl f'ah^cf. ^7] 7}^^ 'U»J:^o,s. 5%)2\ 7]]^. o|]» s.^ ^^^^ ^joj o^oi) 

Jl-S-O-S. 7V<g«Cl.. ^AH] ^7.}^^ ^7.}S] 7io]€{._ a.-!-, ^dt £^ 

^^1^ 5iolD^, Cf0lo>^H.S.4«| -m-^Vcf. ^7i]o] Hlcfolol-^S. ^>t£) 4^ pfl^O. 

51 ^ ^*(DC) <^>H7l- ^V-g-^cf. cfolo)-^s. ^^7} <U^J:^o^S. 800t: ifl^l 9 

00°C -^^ol^l^V. 7l-^l- ^?]: «V-g- ^cf. AV^. c-1 H}-^ 51 ^^}^-^ ^^J«f7l ^ 

SI1 7}^2] ^Sfl-f. D]-^ ^^1S}7)] Sfal. ^ c1 ^ iia>s. cfolc>^c a^}. ^^m. ol^cf. trfef^-l, ;^<g ^ge^-nfle aj-,^ o. ^ 
^1 2000*C sf^V olAj.<H) ^ o;i:i7. n^-efAi ZL^ 2.3}- o. -elcf (aI;^^.^ q: 1 d]^^). Aj.7) pfolHS-^flo) a. 

c^ fe^ 7l-^# 7>«l^ ^ si:!, t4HfAi ^aj- f':?}-^^^;?}-^^- jq -a-dt<»M^?31 

DC ^ch^-a- 7pJ- 6000 r)^ 7>=i» 7f^*V:a ^ i^Fel-^i ^7) iJ-'gi: 7>;^^ 

^]^'^ 50 niH^)s ci-«si«»>&= ^ah^ -^ sa'^. ^nei^^. ci d ^ ^o^^^ cfojoi- 



CVD 4<^l<^>^^ ^^1-^ '4°l<^^^= <a^l-l-* ^-fi-ti-Cf. l4ol<^l-&^ 71^21 a^-a-ofl «J;5fl ^ Jl 

^ ^J-71 J£ la Id'^l'^i q-Efi^uVfif :Qo] o.^ BLt^t}?]] ^^^l" ^<^]^. ^^^^^ ^ ^>S-<H] 3i)5l-s. * 

^J- ^tb 7.^S.S. <a:Bl^ a)-<4 ^o], 2:cfltl: cfojoj-^co^ ^a|.o. o. ^s-j, ^ ol^cf. :gJ!)-2j^5..'cfolol.^H si)h^-o^ 

cf. ^ a^oi 7i^ a^si ^^olai. ^ ^^^j- s^-a- f^^i- ai^v4 tg-^ii ci^;^ 71^<h^^ -a-^ $X^. 

7] ^A^^S: <HaRV 7h^ ^^>1-^ '^^#i«f7H TiSl ^7].^S|.^ tf. zi e) ^ ^-g: cl-oloj-^s. ii)Bl-S| 7>^t.V 

-8-* ^JsMl -^^l^Vcf. 
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^ai) A].^^ nfl, 7J i^Al-Al-l-* f^f^ ^fecf. ^7)^ x^-AVAV ^Aj. ^c^^oy ^^^^ ^« 



o]o] s.5.<y cfolS. "S-^^ ^ Sicf. i4Bl-Ai. Al;3-o.s.^El ^ig-^ A^oi) ^«].of Al.^E|7l ^It!- ^x^^:H ^ 



c-1s}<^, ^J-7ls1 cfo]o>^= ;aA| oiA^ES-o. -j^^s] i^o] 3§jg^ iq-s. ^^cf. zi«-a- 

7llS.» Jl^^^S. ^^S>7) ^t!- ^ ^B^I^ISH* ^^Cf. 



^■8r s^o]o]s.^ v\^^ 4^1<^1-&^(PCD) A>-8-«>S.S.'«i ^S.i<y^c]-. >a-7l PCD(30)fe WC(32)^1 

o11^'4'^^1j1(£ 8). 1J ^"9(34)^ <a^^^^ iNlfl^H'Hl PCD(30)» S.^^5)o1;5li:KS. 9). ZL ^ 

^7] (34)^ £ lO^flA^ u|-El-xfl<H^ ^ €2^1<H (flare) (340)* ^^d*>7l ^«fl ^cfls^al ^ nj^flt!. cf 

'^I'^l-S-S. AV^^l-s.^^ "a^VslSilcf. 7l7lo11^ ^7^1€ o^^^ D>°.E] a}-<aol o;i^ln>. :ie^^> PCD v}o] 
^ fifoio^^ S.S.'y«1-7l A>-8.^ ^jis] ^^olc^.. ajs. ^^cf ^^le^-s, pcd ^<=>]^^ -^e ^ 



S.^ PCDl-^ 10% o]^^3] a^E^ 2^H7l- wl^j^g ^di SEfe ^<^±S. ^'=>]o}s.^m. ^fl^^^ ^ 5^71 

«fl-g-°11. ^^-7) PCDfe 700°CS1 ol-sfls. -^;^lslolc.> ^c].. itl-iq-Ai, ^ cf^ ow^^,^] o^sj) o.^ ^ ^^o. 

nam. H^oj -i-^Al, ssj-ojol^ PCDofl cfl«J-*H 7>^Slfe ^*J:ol ojji ^ ^V7i^ pcDol] itl-l-tl S^HS. 
-§-^€4^ Sicf. AS.. 4=.^ 7>«a^ =l§ ^ Sijl ^ PCD^ H]^^ ft^i 7Jl^^-g- ^isa vi].s.7\] 
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°A^]3 - ^o]o}^^S. ^l-<^^ BUS. 2:^71 

7l7il ol^XCMP)^ 7l#s ^ls^7l €^ ^Tllolcf. CMP ^^A] ^ei^ ?floi3]i.^ 

^BVa) OS #Hl-f "Jiol^ ^€ ^S<H) cfll^SH 7V«a-«Cf. Bfloll.^ ^nl^^V(0.2 <>]*h 'an>;<l](<:^l 

S-t^ nfl^W "a^f^-HI filsfl <a"V€t:f. IielM-. ^P>€ Hi i (debris)^ Bfl^l- - o^^j ^^oJ| Af^ l-?]- 



S^7l^ 7l^(o)|l. ^Eljolell^l Cf-^2l Cl-6)0>^= 7]^ 7}^^ i^^Vcf ^7] 7}^^ 

o1sl-S-<^l 4e1-^i. ^-a^ T^si cfoi^i-^c ^^7l#^ nsl ^o)oii rfl^v fe^ ^^^i^ 7V;^i J?- 

^ ^^^S^ ^aj^ Hi^ ^ a).<g^ ^iTlsfT^ ^^sj-sf^ 4<^l<^V^s ?^]^^ ^]2it}7] ^ojcf. 

o) ^. 

^aslSlcf. ^^-^ ^ ^ 'g 7flS £^ 'S-'^^ Al.^«><^ 14^ ^H-)^^ >^^7l 

Afls^ 7fl'^^ ^^21 ^ °>-¥-el» #4«Vfe AjA>^ ^ n^e^^^ ^ ^l^, 



^ ^«*^ 7>^A^* Ai^*>7l ^^sl^icf. cf^ s.^ n>^e1* 7V;5l ;'1)^1-^ CVD tfojof^-Hl- 

^*}7) 7]^S.^ AV^^ CVD^ ^V-g.71^ 5ge|5rqo>sp3AH S^Sfl ^ Al^E^old- Aj- 

71 30cm X 40cmel ^^-^ 7}^ <g ^ef-^lH Al^^eflolcf. ^7!^ ^d^J^ 7]^ ^fl^n •^Sj-cf ^ (ofll. s. 

^€11^ 7l|A5A].^ 4. oj^^ *^*>^cf. Ej-afA^ ^ 7ll^ol ^^S\9X^ 
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s ^ui. ^3.^o.^ ^4. sEt^. Hi^^ 7i7iofl jf-AHi ^st^ ^$x^ m 

^ 7H 71^1-8: «^ cfoloV^H 7ll'!d^l?l7l ^1«H ^aj -g" =1 Si 1^. <41« *^ cfo]«»>^= f^a^S) ^7) Aj-^ 

<^1# -fi-^-a- ^dlSlJX ^ 7>i«a.o^ ^7V^Cf. ^7l ^^^c^]^^. ^^l^ ^J-^SV^lnV ^e^ut 4^^" 

^^fSl f'7>^ ^ojcf. f.7V^ <|f£l ^"H^lSf ^^^^ 4o)o>^S.7V -S-;.l 

^1- ^Ji^ 4= Sacf. r s.^ T5- e s -rr I 

71^51 n);^^ l-l-^ ^])^7l ^7>Sl<H..]: tVcf. ^ A^A^ 7l:a^o]l H^olo1>t(a)) 

* 1-^, lOOV)* ^-g-^fS-^-Ml ^7>(100«11 ^ sa^f. tV^. >S-7l 7l:g^ 0^]^ 4ol<»>&H. 



<H«1t.V ^#», oil* 1-^, ^. ^ nl-^q a1^^^ As. sl^^i-^^ 700 

^ Sicf. A^7] <?V*7)<H1 ^-^SfT^C^l* 1-^. ^S.<y '^'^l* 'LVq= wc <a4#ol A 

°l^^K^i^°>°la*)o)cf^. Cl-olo>^^ ^ ^5^^^ ^7^^ ^7,.^ ^o,^ Cfolol-^S. ^-R-^Sl ufl^ u 



S. 5^ -J «eilol7H» ^al^V ^Efl ^A^- oiA^Eo^ ^ 7Mn^ 7>^ ^^(20)* ^n^^. W Mo 

Ta. Zr, Ti. Cr. V. Cu. Si £fe ^ 'S't!- ^'ll^^ ^ Sl^f. £ 6^ ^7) ^^(20)0] c|.o]o)-^s. ^aj-o!] 

s\n 5J-i- M-EfvBci-. E 7^ ^^^^(2o)oi. oiii. 1-^, AVoi) ^^^]3.s.^ ^n^o] ^o]^ ^^^^^9x^ 

cfo]oV^= 31)040) (22)^ (20)S1 7l*V1^ai ^-fr^cf. n wC -a^V* 2" 

(20)31 €2fl ^^dtl-cf. >ih7l 1^010].^= ;a<il- 3.7}9] 7}^ n}^^ 3)-<a^ ^iSS>^] ^ 

£ 11# ^^5)^1 WC(afe W "J-^o]:^ 71 (40) 01 aji^-t}- 7l*>3^ ^ fi^ b>^B^ 

^ ^ ^l^SlSicf. £ i2<^lAi a.<^§ ^ ^ ^V7] f^^ 71^(40)^ 50 ^fl^l I00nl3€-51 ^^S. CVD 4 

•^I^V^H (42)5. S^slSicf. £ 13<H1 q-Ef^a ^ '9^2)0.5. >^7] 7lf-(40)^ ^LHl^i -§-^5)SiJl #4] 7l 

" (40)21 ^<y^V 7lS>S|-<HlAi cfojof^H. ^S:^^ ^^cf. ^7l CfojoV^c ^::^<^^^^^7^ ^ (46)31 V4]<Hl 
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-^■71 7|#^ AflS-g- 7l^^ JL7}2\ a^<a# ^]7l*H ^1^ aj-g-* 37^] ^J^dlA] ^ o).qsf o^^^ ^s)) 

<2|.o]o] =s.<y C^o]s] f.^^ 7llAit!-4. r^o]o}^B. ^S\o\] ^o]X\ 90% ol^H- ^^t}^ PCDS+fe 'g-B^ 



CVDDfe S-a-Sl- -^^^ -^^^ ^-B-«>^ PCDJi4 l-Sl c-1 Dflii^ ji, n1-e)-^1. i^-oH =S.<yAl ^j^^ ^t^.^] 
^4. CVDD^ PCDl- ^tb yooracf 1200'C21 ^rS-oflA^ ^ c^t[ n^-sJ-A^ om^I Af-g-O- 

I^SV^I ^c]-. o-"^! •g:%;H]2l ;Hl7l^ =L 7.}^]?} S^o]o] b.S.'^Q t:^o]o\ ^ oj-q^ o.;g.2j. 

S.<S-^ ^ 9X^. JiJfoll - ^31" ^^-^^^7]^ 7}^ At<a^ 7j-iLSfjl Slal n^el-A-1 ^ ^.g 



aeV. a^oflAi atS2] ;^171^ HVA> P>^5]1- 7>^1^ ^8fl fifolo]o] nf^S]* H7)] 711A1« ^ 

5!ol'4. ^^M. ^^>zt^ ^^2]^ 7}^ s^o]o]^ ^Til ^ 9X^. ^71) 01-8-^ ^ a]^^ ^q. 

oio]i-o] s<y <H'=1^ ^l#a] Aiis-S- ^ -i-^. ^^^l- -tf<a»ii>^1) ^7]^ Ajj^ 



^E] 5J feojs] <g^^ ^]o]s. ^ ^e]^ ?flolsl(50)fe £ iS-Hl^i s. 

^5]s ?flo]s)^ H 16<^] q-Ef.^ ^ CVD '4ol<=>]-'&S(52)^ ^S:^^. ^vfi, zi^ oflS-A] ^^(54).e, S. 1 

7<H1 q-E]-H+ 5i ^^oi) ^z^^cf. ^ ^ ^^^1^ ^e)# 7]^^ ■g-«llAl7l7l ^Sll '^^di'iV'Hl ^?l^nf 

S] *l-g-^ ^ Sicf. 1-^. BlSfDlcfil 14^^ ne^^ ir}-a^ ^£ ojq >g-7] 



8l-8-^ ^ al4. ^135: >a-7H 7l#^ >Sj3q- ^^Vl- irF^4. ;^ £ 19011 i4e^ 
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f-a 3.0]^ ^^^^7] S. 20^] H-Efvfl ^ CVDD(62)oil S^slSJcf. X]] ^^fl, ^4) ^o^- 



VD 4ol<^l-€-S.«>l| 3\n ^]^^ ^ 91^ ^Eflofl gjcf. 

€ tlEfxflol^ ^-i-s] <U»J:^91 sl^n ^si) ^lA]^ ^«.^v ^^f:^s. ^ 

AfolS ^ -^l-f ^J-^lo] ^o]A^ nV^Ol^Cl.. 

(57) 

^T^^ 1. 

^^S] s.^6\] o|sii ^Efll- ^H]^V ^^ofl ^2:Slfe CVD cfojo).^^ :^]^_ 

^fl 1 *<h^l Sl-H^i. 

^^-7) ^^^.5. >L>-i-ol^ ^-^ ^^^S. S)-^ CVD i^-ol<»V-&S. 

^1 2 Siol^i, 

^7] ^^^^ 0.5. w. Mo. Ta. Ti. Zr, V. Cr. £^ ^7] f' S]-u|- Cu ^^.^.^E^ -ide}^ -g-^ f^Sj 

sfM-"?] ^^^^ CVD c+o]o).^s. 

^1 1 si^^l. 

^^•7) ±^ ^-S-^ ^^AS. *>fe CVD i^ol^l-^S. 

^71 ^ tsl-^ CVD cfojov^s. 
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^¥*<)- 6. 

^1 1 ^ofl 3X'>]^t 

-^7] ^^S: ^^ ^^91 ^-^ ^^^S. *>fe CVD 4'^l<»f-&S. 
7. 

^) 6 ^ofl Sl<H>H. 

^^■7] l-^ ^^^--S- 5J-a- #^^^ «m CVD cfolo>^s. 

^1 1 9X^^^. 

CVD 30 ifl^l 200 ^^fl-l- 7>^1^ ^-g- ©.S. *>fe CVD ^^l «•]•■& S. 

9. 

^1 1 ^-Hl 5a<H^1. 

^2:^7), c^-oloJ-^-S. c).ol<H = ^ (diaphragm). Sfe cf<»1«*>^H. 3h<^l= ^ «|-i4tl #^'-^S. S^fe CVD cfojol- 
10. 

^1 9 Si-H^l. 

^7] ^<i}- -g-^fe :a S^el-^ 5J* ^^^S. CVD cl-olol-^S. 

11. 

^1 9 Si<H^i. 

^71 <q-o]<H S.S.iL<y q-o]^ «1^^(nonspherlcal) ^'^S* T^altb #=8.^S CVD cfoloj-^E. ;Hll-. 
^T^^d- 12. 

>Hi 9 «j-'Hi sa^^i 

VD cfoloV^E. yeSl^. 
^T^D- 13. 

a. S]S.^ tg^a- 5J s.^^ S^*>fe ^ ^Hfe 

b. 7i]^o|] Hl-^3]t!: CVD f^aj-s]-^ ^7j], 
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c. ^ £^ cf«- -8-^1^1 si«H ^^]. ^ 

14. 

>H1 13 *J-'H1 5a<HH. 

€ 7V'a 7>>.ofl cfl^v DC o}3.* ^f-8-*>^ •D-'^oil Slsfl ^3^5)^ ^-g. o.^ CVD cfojof^c 
15. 

^) 13 9X0]^^. 
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20^ 
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